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Howard E. Canfield
Hydrogeologist

Collect samples from 5 random locations throughout the lagoon, 
and choose 3 of these randomly for analysis.

Paul D. Turpin, P.E.
Project Engineer

•V

A- '

Provide a written description of the sampling method used to obtain 
a representative sampleCs) of the waste. Is this an SW-8A6 method?

Provide the name of the person who sampled the 
relationship to the facility.

The sludge had a "decomposition" odor and contained pockets of gas 
at depth. The sludge was generally gray to brownish-gray and was 
composed of clumps about 1/A to 1/2 inch across. While the old dry 
sludge was quite stiff, the newly deposited sludge was very fluid 
and vjould not stay in the sampler.

ANALYTICAL REPORT SUPPORT DATA REQUEST 
FOR 

CONTAINER CORPORATION OF AMERICA

The sampling method used was as proposed by the PCS, Inc., Sampling 
Plan (dated August 6, 1986), as approved and modified by Indiana 
Department of Environmental Management. A copy of the PCS plan is 
attached as Appendix A. Modifications from the IDEM included:

All samples were collected by Mr. Paul Turpin
Canfield, on September 29, 1986. Assistance was provided by Roger 
D. Rose, Project Engineer, Container Corporation of America.

RMT, Inc.
1A06 E. Washington Avenue
Madison, WI 53703
(608) 255-213A

The sludge in the north lagoon was soft and spongy and could only be 
walked on near the perimeter of the lagoon. The samples were col
lected by using either 2-feet-by-8-feet or A-feet-by-8-feet sheets 
of plywood laid across the sludge for support. A flat-bottomed 
john-boat also was used at 2 locations.
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Several efforts

1

PCB's,

3.
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At three locations at the west end of the south lagoon, the sludge
Only two samples (at 1 foot and A feet) were
The west end of the north lagoon was only 6

Each lid on 
Chain-of-

was only 5 feet deep, 
collected from each. 
1/2 feet deep.

1
I

i

Initially, a two-inch diameter split spoon sampler was used, 
no effort, the split spoon punctured through the sludge to a depth 
of about A feet and did not recover any sample.
were made, all with the same results, so use of the split spoon was 
abandoned.

Provide a written explanation on the rationale for using this 
sampling nethod. Use SW-8A6 as a guide.
Operations at CCA are very routine in nature. Recycled paper such 
as newsprint is reprocessed into rolled or stacked bulk paper in 
varying grades. There is little variation in the paper mill opera-

All samples were returned to the laboratory on 9/30/86. 
the plastic containers was taped shut to prevent leaking, 
custody forms were completed, and a lab testing program was submit
ted to the lab requesting testing for the following: corrosivity, 
total cyanide, ignitability (flash point), total solids, specific 
weight, total sulfide, PCB's, and EP Toxicity (eight metals). 
Neither of the two local landfills contacted indicated additional 
testing requirements.

Sludge samples down to 7.5 feet (maximum) were collected from each 
location. Because the borehole tended to fill with sludge as the 
hole was extended, before a sample was collected, the borehole was 
cleaned with the bucket auger 3 to A times above the depth of the 
sample. The auger was then screwed down an additional 0.5 feet, and 
this sample was brought to the surface, placed in a wide-mouthed 
polyethylene sample bottle, and labeled. Two such subsamples were 
collected per location, at depths of 0.5 to 1.5 feet, 3.5 to A.5 
feet, and 6.5 to 7.5 feet. It is believed that the looser sludge 
that tended to fill the borehole between samples was pushed upward 
as the auger bit into previously undisturbed sludge. Therefore, the 
samples are believed to be representative of those depths.

The bucket auger was much more effective In retrieving samples. The 
upper 1-3 feet of sludge was generally dry enough to maintain a 
well-defined borehole throughout the north lagoon.

The south lagoon was more difficult to sample because sludge had 
been dumped into the lagoon only two days previously. This fresh 
sludge varied in depth from a few inches at the east (inlet) end, to 
about 12 inches at the west end. This sludge was very free- 
flowing. The most difficult sampling problem was at boring HA, in 
the center of the lagoon. This sample is probably least 
representative. The other samples In the south lagoon were closer 
to the edge and were drier.



4.

>

RMT’s

the

Give a statement of the purpose or goal of the sampling plan.5.

6.

Give information on the geology of the site, if applicable.7.

8.
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All sludge samples were collected by RMT personnel trained and 
experienced in this type of sampling.

tlons week to week, 
recycled stock used.

Provide information regarding the Quality Assurance/Quallty Control 
measures employed with the sampling method.

Give references such as maps or photographs of the sampling slte(s) 
and state the dimensions of the area to be sampled.

ITie objective of the sampling plan is to provide representative 
characteristics of the sludge in the lagoons so that the sludge can 
be evaluated in order that it may be properly disposed in an 
existing landfill.

See Figure 1 for sampling locations and approximate dimensions of 
the lagoons.

Sample record forms were completed for each sample describing 
such items as the person conducting the sampling, the waste 
Identification number, waste name, date of sampling, physical 
characteristics, type of sampling, and other information concerning 
each sample location.

The sludge may vary slightly depending on the 
However, in-field observation of the sludge at 

varying depths within the lagoons noted little visual differences. 
Sludge aging and dewatering were the most evident differences 
observed.

The sampler was 
All sample 

containers were labeled with the sample name, the date of sampling 
the RUT project number, and the names of the samplers. A chaln-of- 
custody form was then prepared and enclosed with the samples when 
they were shipped to the RMT laboratory for analysis, 
laboratory staff completed the chain-of-custody form upon receipt of 
the samples.

Give a brief description of the process generating the waste and the 
constituents of concern. Include any specifics and/or background 
information concerning the waste material.

The sample collection bottles used either were new or cleaned as 
described in Item 20. Samples were collected using a stainless 
steel sampler and placed in sample containers.
decontaminated between samples (See Item #18).

Tlie lagoons are located approximately 700 feet north of the Wabash 
River. The lagoons as constructed were unllned. However, four of 
the boring locations encountered a grey silty clay at the base of 
the lagoons.



9.

•»

Test

If these10.

(See Appendix B for testing conducted in 1984.)

11.
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Describe any field measurements taken or any testing done in the 
field.

Three composite samples from each lagoon were analyzed for the 
following parameters or tests:

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium
Silver

Give preliminary estimates of concentrations available? 
were available.

The sludge in the lagoons is from the plant's primary clarifier and 
contains fibers, grit, and impurities. Sludge that cannot be re
used in the papermaking process is wasted into the lagoons.

Percent Solids
Bulk Density
PCD's
Ignitability
Corrosivity
Compositional Sulfide
Compositional Cyanide

The facility from which the waste is generated is a paper mill. 
This facility's sole business is to receive and reprocess "spent 
paper products." The finished product is either rolled or stacked 
bulk paper in varying grades. No printing or additional fabrication 
occurs at this site. This facility has a standard industrial 
classification number of 2631.

EP Toxicity Leach 
pesticides)

Wastewater treated in the primary clarifier is the result of 
production processes of which approximately 75/i is recycled back to 
the mill. Sanitary sewers are on a separate system.

Specify what parameters were analyzed In the samples. Do not use 
general categories such as metals, organics, chlorinated solvents, 
etc., but specify each parameter that was tested or each parameter 
that was identified by the method used.

(analysis for metals only, no



I

1.
■
■ Refer to SW-846 for12.

I
I 1)

I
2)

I
3) i

I 1

I
A) Figure 1 shows the locations of each sampling point.I

I
I
I 13.

I
I 14.

I All samples were fibrous sludges of varying liquid content.

I
I
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I

Were statistical sampling strategies used? 
information on statistical sampling.

Each intersection point was numbered from 1 to 32 for the north 
lagoon, and from 1 to 40 for the south lagoon.

Describe the physical state of the sample (aqueous, sludge, liquid, 
solid, etc.).

Describe the type of sampling done (drummed waste, bag, can, tank, 
waste pile, lagoon, soil, well, etc.).

Each lagoon was subdivided by east-west lines (at 8- or 9- foot 
intervals) labeled A-D (north lagoon), and E-I (south lagoon), 
and by north-south lines (at 50-foot intervals) labeled 1-8 
(see Figure 2).

All samples were collected by using a bucket auger to sample at 
varying depths at 10 locations within two lagoons.

Sampling locations from each lagoon were determined by the following 
random sampling procedure:

The locations of the sample points, and depth of borings were 
measured in the field. See Figure 1.

At each sampling location, 3 samples at depths of 1 foot, 4 feet and
7 feet were collected (see Item #15).

Three of the five samples per lagoon were tested. These were picked 
randomly based on the lab number and random numbers table. From the 
north lagoon, the following locations were tested: Bl (east end); 
BS (northwest end); and C6 (center). From the south lagoon, the 
following locations were tested:' G1 (east end); 17 (southwest end); 
and E8 (northwest edge).

A number not in the range of the numbered intersection point 
for each lagoon was chosen arbitrarily as a starting point in a 
random numbers table. For each lagoon, the first 5 
intersection numbers identified in the table (proceeding from 
top to bottom and left to right) were the locations to be 
sampled. These numbers each correspond to a grid location as 
described in item #1 above.

1Iii
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1

I
I 15.

I
different drums)I • 9

I
I -!

16.I
1

document.

17. Uhat equipment was used for sampling?

Sampling equipment consisted of the following: F
plywood sheet or john-boat to provide

brush and distilled water for decontamination of equipment

boring log, sample record, and chain-of-custody forms

6-foot ruler

1163.04 937:RPT:ccalOI5 8
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1

Ii

stainless steel bucket auger with extentions to 12 feet, if 
needed

1/2 gallon polyethylene and 500-ml or 1000-ml amber sample 
bottles

Describe the numbers and volumes of samples that were taken. There 
are situations where taking a large number of samples may be 
justified even when the Initial number of samples to be analyzed is 
expected to be small. Based upon the results of the Initial number 
of samples analyzed. It could be determined If more samples are 
required for analysis. The time and cost savings of avoiding a 
second sampling program could more than offset the additional cost 
of supplies.

Three samples at depths of 1 foot, A feet, and 7 feet were collected 
at each boring location. Each sample was individually labeled and 
returned to the laboratory. The three samples per boring location 
were proportionally combined by weight in the laboratory into one 
composite sample for analysis. See Item //S for compositing 
rationale and Item #2 for sampling procedures.

or A’ X 8'

Were the samples composited and If so, how was this done? If the 
waste Is distinctly multi-phased, compositing should not be used. 
Each phase should be sampled separately and contain a separate 
identification number. If the waste is homogeneous or stratified 
with no distinct phases, composite sampling may be advisable. 
Composite sampling of different wastes (e.g
should never be attempted.

2' X 8 
support

Three samples were collected at each sampling location. These 
samples were approximately 1/2 gallon each and were collected from 
each boring at 1 foot, A feet and 7 feet (maximum depending on 
sludge depth). Five different locations were sampled per lagoon, 
three of which were initially analyzed and reported in this 

The other two samples will be saved for subsequent 
analysis, if required.



How was the equipment decontaminated between samples?18.
between sample collection.

1) Large particles of sludge were scraped off the auger.

2) The auger was scrubbed using a brush in a pall of water.

The auger was rinsed three times with distilled water.3)

What typeCs) of containers were used?19.

How were these containers prepared (cleaned)?20.

Uere duplicated samples collected and submitted for analysis?21.
no.
Uere field blanks submitted for analysis?22.
Ho.

23.

91163.04 S37:RPT;ccai015

n

I

1)
2)
3)
4)
5)
6)
7)

Samples for PCS analysis were collected in 500-nil or 1000-ml amber 
glass containers, and put on ice.

Sludge samples for EP Toxicity leach test, ignitability, composition 
(sulfide and cyanide), corrosivity, percent solids, and density 
analyses were collected in half-gallon polyethylene containers.

How were the samples preserved? Specify preservatives added and how 
and when they were added.

Remove visible residue from bottle. 
Wash in wairm soapy water.
Rinse with tap water 3 times.
Rinse with distilled water 5 times. 
Air dry.
Rinse cap and bottle with acetone. 
Air dry.

All polyethylene sample containers used are as purchased from the 
manufacturer. ,

Samples collected for PCB analyses were preserved by icing the 
samples in the field. All sludge samples were refrigerated upon 
return to the laboratory (the following day).

All amber glass containers used for PCB samples were re-used 
bottles. They were cleaned using the following procedure:

The equipment was decontaminated 
Procedures were as follows:



I
I Hou was the ChaIn-of-Custody maintained on the samples?24.

I
I D).

Ensure that the sample time holding time limits were not exceeded.25.
I
I 26.

I
I
I EP Toxicity Extraction Procedure

I
Percent SolidsI Bulk Density

I PCB' s 8080

Ignitability 1010
I
I Conpositional Sulfide 9030

Compositional Cyanide 9010I B.

I 1)
Second

I Yes.

I 101163.04 937:RPT;ccal015

I

Metals Digestion and Analysis 
(See Laboratory Section, Item #5,m)

All samples were analyzed for the following analyses using the 
indicated SW-846 test method numbers (see also Laboratory Section).:

The generator should be aware that the laboratory must meet these 
requirements as part of the approval request.

Corrosivity (see Laboratory Section,
Item (B)(2))

The samples were logged at the time of sampling on Sample Record and 
Chaln-of-Custody Forms and returned to the RMT Laboratory in 
Madison, Wisconsin. RMT's laboratory staff then completed the 
Chaln-of-Custody Form upon receipt of the materials (See Appendix

Method 
”■’5 io"

Analysis was begun immediately on the sludge samples for three of 
the five sampling locations. The other two samples will be 
refrigerated and stored in the event additional analysis is needed.

Does the laboratory have the publication "Test Methods for 
Evaluating Solid Waste, Physical/Chemlcal Methods,"
Edition, July 1932, SW-846?

Give the method numbers of analyses that the laboratory performed 
and Indicate which samples were tested by each method number 
given. In the case of organics analysis, the laboratory should be 
able to list what compounds can be quantified and provide expected 
detection limits.



I
I 2)

YesI 3)

Yes
4)

Yes\

5)

Yes
Information Is true and accurate to the best of my knowledge:The aboveC.

America
L

STATE OF

11llb3.04 937:RPT;ccalO15

Is the Method of Standard Additions used for all metal analysis 
for the EP Toxicity Test as specified In 320 lAC 4.1-6-6? .

Does the laboratory use at least 100 grams of sample Initially 
for the EP Toxicity Test?

I
Iu.

i

// /y/fe
Date f

F? 
k *

Does the laboratory use the methods and techniques found In SW- 846?

John J.(^«^ha, Executive ^ce 
RMT, ln&.<^':^

eUl2lZ. J s----------- U Jg

Does the laboratory use an extractor that 
specifications of SW-846 for the EP Toxicity Test?

Br^ce R. Srflth
Plant Engineer
Container CoroaxwetlD

meets the

11
Date



I
I LABORATORY SECTION

GENERALA.
I Provide a description of the process generating the waste.1.

See Form I Generator, Part A, Item 8.I
Provide the constituents of concern, pertaining to this waste.2.

I See Form I Generator, Part A, Item 8.

CATEGORIES OF TESTSB.

I 1. Ignitability

I a.

Not Applicable.I b.

See Appendix C for lab results and accompanying information.

I c.

I
I 2. Corrosivity

I a.

Not Applicable.

b.

I
See Appendix C for lab results and accompanying information.

1103.UA 937:RP7:ccalO15 12

I
1

Provide method number used for analysis to determine the 
characteristic of ignitability for liquids.

Provide the date and time of standardization of the instrument 
used to determine characteristic of corrosivity for aqueous 
substances.

Provide laboratory Quality Control (QC), Quality Assurance (QA) 
Information such as results of duplicates and standards used to 
determine the characteristic of ignitability for liquids.

tE t
c

Provide a method number used for analysis to determine the 
characteristic of corrosivity for aqueous substances.

I

Provide a narrative of method used, rationale for use, and 
explanation of findings for determination of characteristic of 
ignitability for non-liquids.

II

iJaJ1I

Samples were evaluated for free liquid content and found to 
have none available. The samples were subjected to the Pensky- 
liartin closed cup flashpoint using Method 1010.



c.

3. Reactivity

a.

5

Decomposition

1. Cyanide
(1) Provide the method number used for analysis.

Method 9010

Provide QA/QC measures data for analysis.2.
See Appendix C

3. Sulfide
(1) Provide the method number used for analysis.

Method 9030

(2) Provide QA/QC measures and data for analysis.
See Appendix C

131163.04 937:RPT:ccal015

the 
Three replicates were measured and an

for 
of

1
iI

Tlie samples were strirred and the pH probe was placed In 
sample and measured.
average calculated.

Provide a narrative or method or number used, rationale 
use, and explanation of findings for determination 
characteristic of corrosivity for non-aqueous liquids.

i

I
i
i
i

Total (or compositional) sulfide and cyanide were proposed in 
the PCS, Inc., sampling plan to be used in place of the USEPA's 
proposed reactivity test procedure. PJiT's experience with 
reactivity testing indicates compositional testing for cyanide 
and sulfide is the best approach for solid waste samples.

Provide narrative or number of method used, rationale for use, 
explanation of findings, and appropriate QC/QA data for 
determination of the characteristic of reactivity. Specify 
whether the sample Is solid or liquid and provide supporting 
analytical data. At a minimum, cyanide and sulfide analysis is 
required.

Sulfide was identified in the 1984 testing, 
gases were observed in the lagoons themselves during sample 
collection. The results of these analyses follow;



I
I A. Organics, if applicable.

method numbersa.I
PCB's - Method 8080

Provide the method numbers used for sample analysis.b.

PCB's - Method 8080I
c.

I
I See Appendix C

d.

I (GC).

I Not Applicable

5. EP Toxicity
I What was the percent solids of the wastes after drying at 80“?a.

See Appendix C.I b. What was the weight of sample retained for extraction?

I All samples were based on a 100-gram portion for extraction.

c.

I
None of the samples for this project had filterable liquids.

I d.

I
I All samples passed 9.5 mm standard sieve.

I
I 1163.04 937:RPT:ccal015 14

I

Indicate the method number used for introducing 
volatile organic compounds into the Gas Chromatograph

Provide the same information if GC/Mass
Spectrophotometer (MS) is used instead of GC.

Uas the solid portion of the sample (1) been completely sifted 
through a 9.5-mm standard sieve; or (li) a surface area per gram of 
material equal to or greater than 3.1 square centimeters; (ill) been 
cut, crushed or ground to the point where it may pass through a 9.5- 
mm standard sieve; or (Iv) been subjected to the "structural 
integrity procedure?"

used for sample

What was the volume of filterable liquid that the waste sample 
contained?

Provide the 
preparation.

Provide any QA/QC data necessary to verify the 
precision and accuracy of results; include surrogate 
recoveries, field blanks and duplicates, and lab 
blanks and duplicates.



I
I Uhat was the weight (w) of the solid portion?e.

I
f.I

I Provide a chart of pH adjustnent as follows:g-

I
I

The

I
h.I

I if 200 ml of acid was used,• 9

Uhat is the volume of the extraction fluid after filtration?I i.

I Uhat was the volume of combined filtrates analyzed? (c±l)j.

I no

For metals analysis,k.I
I
I
I
I 151163.04 937:RPT;ccal015

I

Uhat is the volume (v) of deionized water added after the extraction 
(v = 20w-16w-EA)?

provide charts with the following data
pertaining to the method of standard additions.

Time elapsed 
pH 
ml acid added 
resultant pH

The amount of water added is determined by the amount of acid not 
used in pH adjustment (4w - EA) (i.e 
then 200 ml of water was added),.

For all the samples on this project, the extraction of fluid volume 
was 2000 ml after filtration.

The volume of water added is given on the attached "EP Toxicity 
Leaching Test Form".

The weights for each sample are given on the attached "EP Toxicity 
Leaching Test Form."

i
iThis Information is found on the attached leaching forms, 

amount of acid added at each interval is not recorded but the total 
amount is given.

What was the initial volume (v) of deionized water (v = 16w} placed 
in the extractor?

There was no filtrate from item c on these project samples. 
Therefore, the volume in item l.was the final volume.

Laboratory bench sheets showing the pertinent standard additions 
data for this project are attached to this document. The standard 
concentrations are recorded along with absorbance of the sample and 
the standard. For all metals, except mercury, a five- milliliter 
portion of sample from the digestion of the EP extract is combined 
with a 5 milliliter portion of the known standard. The absorbance 
is recorded on the bench sheet and a linear regression calculation 
performed to determine the intercept value. The linearity of this 
standard additions curve is determined by calculating the R^ value 
and this value must be > .995 to ensure a good analysis. The



Also provide:

(i) The Mount (mis) of the extract used.

extract

the

1. and

the

Metalsm.
1. for

161163.04 y37:RPT;ccal015

to
Fifty

Provide any and all other QA/QC data concerning metals 
analyses that have been performed.

Barium, Cadmium, Chromium, Lead 
Method 3020 from SW-S46

Provide the method numbers of the procedures used 
sample preparation.

Five milliliters for all but mercury, for which it is fifty. 
The concentration depends on the metal and is given on 
attached laboratory bench sheet.

The values of replicates, spikes and blanks are given on 
attached laboratory bench sheets per each analysis.

Five milliliters of extract which has been subjected 
appropriate digestion procedures for all but mercury, 
milliliters for mercury.

(ii) The amount (mis) of standard used and its concentration before 
dilution with the extract.

Mercury
Digestion described in section 7.0 of method
7470, SW-846

Silver
Digestion described in section 7.0 of method 
7760, SV-846.

Intercept value is the concentration of sansple and this value is 
recorded on the bench sheet. The only exception to these procedures 
is for mercury, where 50 milliliters of sample are added to 50 
milliliters of standard prior to the cold vapor digestion procedure.

Arsenic
Digestion described in section 7.0 of method 
7060, SW-846.

Selenium
Digestion described in section 7.0 of method 
7740, SV-846.



All the following method iiunbers arc taken fron SW-846:

n.

i. Extractor

Filtersil.

iii. Filter apparatus

Micro filtration Systems, 90-mm model #352—100

Structural Integrity Apparatusiv.

Associated Design and Manufacturing Company, Model #125.
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liillipbre HAWP 0A700 
Hillipore HAWP 09000 
Millipore HAWP 1A250

Provide the nane, node! number, and description of all the equipment 
employed during the sample extraction procedure.

(11) Provide the method numbers of the procedures used for sample 
analysis.

I
I
II

Arsenic 
Barium 
Cadmium 
Chromium 
Lead
Mercury
Selenium
Silver

7060
7080
7130
7190
7A20
7A70 
77A0
7760

The extractor used for EP Toxicity testing was constructed 
by the laboratory to specifications given in method 1310 
of SW-8A6. The extractor is a six-place tumbling action 
apparatus rotating at 29 rpm and using 2,000-milliliter 
sample containers made of polyethylene.

The laboratory also uses a millipore pressure filter 
apparatus model #YT 30 1A2 HW for samples difficult to 
filter by vacuum.

This filtration apparatus is an all-glass system similar 
to the millipore A7-mm system model #XX10BA700. Both 
systems are available for vacuum filtration in the 
laboratory, but the 90-mm micro filtration system is much 
more efficient.



9

6. Water Leach Method
Not applicable.

The above information is true and accurate to the best of my knowledge.7.

n
Date

I
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6*^
Paul E. Duranceau
Laboratory Director 
RMT

"Bruce R. Smith /' /
Plant Engineer
Container Corporation of America

H / T/86 
/Date'
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Appendix C - Analytical Data from September 29, 1986 Lagoon Sampling

Appendix D - Chaln-of-Custody Form

(
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Appendix A - Sampling Plan for Container Corporation of America, by PCS, Inc 
Dated August 6, 1986.

Appendix B -Analytical Findings for Composited Lagoon Sludges (PCS, 
Date of Sample June 25, 198A).
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